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Abstract 
Administration of vaccines and nutritional supplements to baby or infant is mainly depends on their chronological 
age and weight. For examples, iron supplements and hepatitis B vaccine should be initiated when the baby is 2 weeks 
or two months old and their weight is around 2 kg, respectively. To ensure effective vaccines and supplements 
administration, physicians need to continuously monitor baby/infant age and weight. For prematurely born baby or 
preemie, the administration of vaccines and supplements is far more challenging due to two main reasons. First, 
physicians need to make necessary adjustment based on preemie estimated birth date i.e. week 37. Second, a preemie 
usually needs frequent office care – to screen vision or hearing problems and assess baby development – involving 
multiple medical disciplines which require accurate coordination. We proposed a monitoring system to classify the 
behavior of a preemie using intelligent vision system. The focus is on predicting preemie behavior based on preemie 
motion, face and skin analysis. Our preliminary experimental results show a promising performance of the initial part 
of the system involving preemie face and skin detection algorithm. 
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1. Introduction 
Prematurity is defined as a birth that occurs before 37 completed weeks (less than 259 days) of 
gestation. It is associated with approximately one-third of all infant deaths in the United States. Infants 
who are defined as premature are shown as in Table. 1. 
Table 1. Terms Related to Prematurity 
Terms Related to Prematurity  
Premature infant  An infant born before 37 weeks of estimated gestational age 
Low birth weigh Birth weight <2,500 g (5 lb, 8 oz) 
Very low birth weight  
Extremely low birth weight                 
Chronologic or birth age 
Gestational age 
Corrected age 
Birth weight <1,500 g (3 lb, 5 oz) 
Birth weight <1,000 g (2 lb, 3 oz) 
Time since birth 
Estimated time since conception; post connectional age 
These infants usually weigh less than 2,500 g (5 lb, 8 oz) and constitute about 10 percent of all births 
[1]. Infant mortality rises from five times normal at 37 weeks of gestational age to 45 times normal at 32 
weeks of gestational age [2]. Most of the problems associated with prematurity occur in infants with birth 
weights of 1,500 g (3 lb, 5 oz) or less, usually in those born at less than 32 weeks of gestational age. 
Infants born at or before 25 weeks of gestation have the highest mortality rate (about 50 percent) and if 
they survive, are at the greatest risk for severe impairment [3]. Preterm infants are at risk for poor growth 
while in the neonatal intensive care unit (NICU) and after discharge from the NICU. They must be 
closely monitored and may require interventions to promote better growth [4-6]. Thus, the goals of this 
paper are to promote a normal growth and a development of preemies birth monitoring. A robust color 
detection method was employed to study the behaviour of the infant.  









Fig. 1 System Block Diagram 
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2. Methodology 
The software design for this system must consider the camera location platform for image capturing, 
specification of the room and range of room lighting condition [7],[8],[9],[10]. The block diagram 
representation of the proposed system is as shown in Fig. 1. Each frame have same size pixel, however 
each pixel have different color pixel based on RGB (red, green, blue) [8]. However, each image that have 
been recorded are different in time, the color value are almost same, because the background didn’t 
change. However, if the objects are moved are relatively to time, the pixel value will change respectively. 
2.1. Preemie Monitoring  
This study relied on analog video recordings selected from a random database developed by the [12]. 
All the acquire images are differ from the illumination level, distance and the angle of the picture taken. 
This variety of images gives the further experiment more interesting in order to find a robust portion to 
monitor the infant behaviour. The data collection computer configured with MATLAB R2009a and the 
Image Acquisition Toolbox. 
Fig. 2 Preemie Monitoring in Incubator 
2.2. Motion Detected 
Based on this image processing method from sequence image, the moving object can be detected and 
at the same time can be identified. It can be done when the foreground is extracted from the video scene 
by learning a statistical model of the background, and subtracting it from the original frame. The 
background model learns only the stationary parts of the scene and ignores the moving foreground. The 
system uses the different color pixel based on RGB (red, green, blue) [12] for modeling the background 
adaptively. Hence, the motion regions are identified in the frame, which constitute the regions of interest 
(ROI) for the system. The ROI might consist of a human non human. However a robust algorithm are 
required to recognise the type of the moving objcet either it is a human or unliving things. Thus, a color 
detection is proposed to differentiaite the different color value between each object. Based on the color 
detection method the skin was detected in order to determine which type of object which detected in the 
frame.  
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2.3. Face Detection 
Based on YCrCb color space, where the advantages are chroma (CrCb) and luminance (Y) 
information is stored in different channels due to working process are involving with different lightning 
conditions [10]. It seems that lighting information could easily lead to false detections, hence the 
luminance component need to be discarded. In YCbCr color space it is simply to be done by not using 
one of its channels according to [8].The result of Face Detection is first processed by a decision function 
based on the chroma components CrCb from YCrCb and Hue from HSV by [9] creating a Skin Map. If 
all following conditions are true for a pixel, it's marked as skin area. The image in Fig. 3 below shows a 
possible result. Skin areas are marked with red box 
140 < Cr < 165 
140 < Cb < 195 
0.01 < Hue < 0.1 
Fig. 3 Face Detection 
3. Result and Discussion 
In this YCbCr color spaces are used for skin detection. After color space transformation applied to the 
input image, the skin region is produced according to specified intervals of color space components. Then 
morphological operators applied [8], [9]. At this stage of the project the threshold values have to be 
chosen manually, however sufficient work has been done to strongly suggest that typical images in 
controlled environment with suitable threshold values, proof that the motion can be identified. The ranges 
of threshold values used are shown in Table. 3.  
Table. 3 show average accuracy versus different Threshold values characteristics; the average accuracy 
was weighted by threshold. These results represent the average accuracy for the whole test route. It is 
apparent that the highest levels of average accuracy are 90.80 % and 83.00% was the lowest percentage 
accuracy. There is increasing in accuracy levels between 0.1 to 0.6 thresholds. The average accuracy for 
all trial is 85.96%. Conversely, for which an accuracy result was received (0.6) always returned higher 
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values of and the lowest threshold give the lowest accuracy. The performance and results of YCbCr skin 
detection methods are shown quiet promising around 90.8% with suitable threshold.  
4. Conclusion 
With deeper analysis of different pose of infant, NICU condition, and adding color detection, the 
decision about the pose and type of the image can be made, so the image threshold can be decide. When 
the background is similar to skin tone, by adding the morphological information, the facial possibility of 
the detected part can be estimated. However there still room for improvement in order to define a good 
portion for facial motion detection method. The experimental results of the initial part of the proposed 
system provide an insight to the capability of the complete system. Moving forward, we will integrate this 
system with a classifier to predict preemie behavior based on their motion/gesture and facial expression 
Table 3. The Threshold Value Observation. 
Threshold Value Accuracy % 
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